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(54) VAPOR-PHASE EPITAXIAL GROWTH APPARATUS AND METHOD 

(57)Abstract 

PURPOSE: To obtain the epitaxial crystal of Hgl-xCdxTe of uniform 
composition over the range of the whole region on a substrate by 
intermittently changing the flow velocity of a gas for growth, by 
alternately growing CdTe crystal and HgTe crystal on the substrate 



and by mutually diffusing both crystals. 

CONSTrrUTION: A substrate 3 for epitaxial growth is installed in a 
reaction tube 1 and hydrogen gas carrying dimethyl Cd, mercury and 
di-isopropy! Te is caused to flow as a gas for growth. When the 
distance between a substrate heating table 2 and moving plate 18 is 
variable in this case, the flow velocity of the gas for growth 
increases and only CdTe crystal grows when the distance is small, 
and only HgTe crystal grows when the distance is large. Then, when 
the CdTe crystal and HgTe crystal are alternately subjected to 
vapor-phase epitaxy and mutually diffused, Hg1-xTe crystal grows. 
Thus, it is possible to obtain the epitaxial crystal of Hgl -xCdxTe of 
stable composition. 
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(1) iKSfStd) l^l^StS$n> 9!itB:nt-^dE->^ 

Jnl8i^{2) tJ:»)^i?. 10 

B5ES«JDll!i-&(2) ^im-fZ)lBm^m^) 
iiIE«*!y)DiSi^(2) t^S««-&(2) J; "9 ±gi5(0SJC 
trtgi5iarolEil5rltii1-'5#S(ll. 12. 13, 16, 18) ^WL 

KS«M^(2) i:^S*gADll!i-&(2) J; •) 

i^iKiiro^Kii;: J; o T MIEj^ f ^ ^ -> ^ S« 
i: to^c3^:^/w=^f-<D/h$vMl;-S^fe^«(*iefB(21) Srjgs: 

fFE«tSi^Dfl!i-&(2) ^±T(C#lti$-&S^«j^a(l 
l,l2.l3)SrSi:tt5*\ ^v>(4, flESffiM-fe±Sr±T 

Lx^S)-r5^ii)«(i8) t , im^m\i) ^±.T\z.m^ 

t5«^«)¥ia:(l6.l7) Srl8:»tfcri:Sr#»ti-S«ffl3i 

(2) iSr^tbL. 3if^rdE..>^yu^5^ogjS;^fiKfeSr 

^¥«ftJi(2l)t*l^t^A'^-(D:fctv>-*fflSr-&tfr « 

n'/^^nit^tSo^^^m (22) t oiEt&^flliiAv 

[000 1] 

(Hgi-x Cd, Te) ^<niif.&i^-^ts2-e>t^<nvc^^ 

100021 'iHgi-x Cdx Telf so 
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\m%. * K^^'Ar/WKCdTe). ;{fy!?A«ft5l (CaA 

[00031 i^»-Hgi_x Cdx TeigfaO x ffiiS^Ji 5 t , 

lw:^V^T^-)ifiSrW-rSHgi-x Cdx TeigfiidSMiix 
5, 

[0004] 

[ti£*<0«^fllrl 5£3l5, r(^J; 9!teHgi-x Cd, Te^fa^^ 
b'^^E-->^/V'BfcSi-5^. ««J^tfE15(a)(^^1-ip 
RfSt 1 (C^fi LfcS«AD^-& 2 ±|CCdTe^<D:t f 

[0 0 0 51 )5:v^-c-;(f;^^Al=4 it) v^'fyT'ntvue 
t f^/wCdSrSi^ Lfc**;{f i , *ffi(Hg) i: V 

iKSiE 3 ±»CCdTe(D^k^!g5i^««JiefB b . HgTe«D{b^^ 

±^lr^ii:t£»LTHgi-x Cdj TeigfBSr?i?fi£t?) I MP (I 
nterdiffused Multilayer Proces) tlJ^-f'S^ 1 <0*j£ 

[0 0 0 61 wW*ffittt:SiJlBlc«2(D*rffit t 

±ELyc:;(f;^^At4j;t)*ffi(Hg)iri?'ry7'nf 
/Hei: i^pf f^/vCd5:S«f Lfc*^;</;^S:i^T)l-8-Ufc3i 
f^':^-:/^/w^ftffl;t^;^?:S*£:«lrtt-«AU Kait- 

tmtii^bX. S«3±lCHgi-x Cdx TelfeSSr^iir^' 
^i^-t^V-fiKfi-fSDAGSCDirect Alloy Growthife) 

[000 71 

[|IM*s«?«fctJ;pi:1--5iiUSl ±Etfcm 

[0 0 0 81 ^2<o*a-ctt, ^f^y-r/wfiK 
/K:d(O5)-#Pi&SJi230 "Ct?, v'-i'y>''Df/V'Te<D5>»ia 
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iKfBOifefi£*^/W^-H. 21Kcal/mol( ^3iV^'/Wf 
-»4-24. 6Kcal/mol) "Cs i ©ffiliTelS^-i:HgJ®-?-d5S 
^S:tTSfefi£^?i^5HgTe)fefB<D4fi£3l;^;^:^f-ro30Kcal/m 
ol( 4fiK3i:^^/Wtr-Jl-8. IKcal/moDTfcSfillwltU 

±T?i^ t r 31 f;? ■> 3 ±(cet*& Lfc 

l2|5(b)0*i^aJOT^-rj:plc. ^Sffi3cO;tf;^± 

[0 0 101 *fl?^H±EUfcRgffi^Sr/l?*t, aif^r 

[00 1 il r<^J:5»w3ivf^^->-ir/i'^:5ffl^;^roS 
«±lcS^(t2,«S3iSr3ESj^-&5.^S(i> #M¥3-054193 

[0012] ^fcSfSl^wjg^^t. ifcSffiM^roJf^ 30 
[00131 

[I^S:«l9tt5fc*<o^g:l *%W©Slffix«f^:^-> 
•v/vfiitSSllttii*«llc^1-Jt:5tc, KfStrtlcitJt^ 
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-<0/h$iMk^i«!ii|£3f«qfeSS:SSi:iwJgfit^t8i: UfcC 
[00141 Sfclt^S 2 Ji^-f- J: 0 1^. SiJiaSSM 

[0 0 151 *yc:ll*93lc^i-J;?li. BuEStgiP^ 
[0 0 161 

Hgi-x Cdx TeigStC^^^^T^4. Sfati^CdTe^ 
fatHgTei^flit-Cri, HgTe<D4fi£3i*/V=3f-JlS, CdTe© 

ii^lcii. E4(a)lc;^1-ip»c. :if:^iSSMi>m^^t. Hg 
Te©t**S?F+5>i:>i»J. HgTe<Dftfi£tt«*S3it'^'dr'> 

fiK<DT*S-«:ffl<. S-Ca llCdTeO^fiE*)^, b HHgTe 

[0 0 171 -5^. ;tf>^«t3iAS3iv^t. a4(b)lc^i-J: 
{iHgTeCD^fiKfti^, 3 lt3itr^dE-i/ir/V'fig:g:fflS«x if 

ttttCdTe, )S;i/^riHgTero^j«fl:, «lilW::!tf;^<oi^Sli*i^i 
[0 0 191 -^rtTSJStrtlC*®. vJ^f^/uCd, v?^ 
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[00 20] *fcSffiJP-&t^:ro±WR(£:t«>rtMEra 

W/h$V''CdTe)gfili;(f;^:gH!j:fr|o)J; O^TS«ro±»ft{ra lo 

[002 11 ^:UT?i?^$nfcCdTe)gH^Bi:HgTe^fB5rffi 
aa:«L-CHgi-x Cdx Te)gfB?rJ^fi£1-«)l-l±Sffiro£fi 
Sr360 "Cleft JiiSCdTejeSirHgTeiefBirSrSESleS 

[0 0 2 2] C<0j;Mc1-«>i:, SJ&fl^lc^AJixS 

^S:«) 9 ft 1 5 i < . S^S±^c^fi^3'^/^*-<0/J^ $ 

V^CdTe^^fB i ^^CdTe^£fB^5?^^|C 
S«±lwHgTei:CdTe©SfiroHgi-x Cdx Teifeft*5S«<0 

±mi<r)i&mxm-fim. urn) -cje^sttsririe 

[0 0 2 31 ^V^ttCdTeJSfatHgTei^fBCOffit&^^jS^J 
[0 0 2 41 

ffl(cSi!g-t-.5. ^l(a). fcJ;0:KEIl(a)roA-A'ill»f 

SfCt 1 1 . KSJJJt 1 rt»;iss$*i<. tiiiastK 3 
fib, S«SrJl«ft1-5£«aiDf!!i-&2J:tJri^S. 
[0 02 51 ::©£«aD?^-fe2tt«ajx.tf«MSr'ri-'5* 

«Ke-&ii«Mffi!l«wta:itL. r<03grtm3tt:7 7:^i^lS 
[ 0 0 2 6 1 LTR^St 1 ©^SCi 9 TSgrt^lS^rSl 

2*s±T1-5. 

KW^aeilSSrKltT. «FfB«<17T-i^l(i«18roi^ffl!l«: 
Xx., ::<O#«17?r^SBJ:0Ee-r5ri:T, lKft«l7 

■C. 3ib'^'^->^/WfifcSfflS)E3±?rjiiS-r2>3if^=3E- 
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[0 0 2 81 r<DJ:5'fc*IIMW«ffi3:t'^'^'>i'/l'* 
:SKfiSrffll'''TCdTe5«±lCHgi-x Cdx Tei^^Sr^^S^ 

tSADlSl^ 2 ±{CCdTe<Oi f^f ^-^-V/WfiKfiffiSffi 3 5rS 

^SfSf irti-±l5;(^^^ai^Lfc7K^;«/;^iSr4 y 5/ h 

[00 2 91 Rfi-'i 1 (^•i-fclrl000iffliiX60iimi<O-+ffii: 
S«rofiaH360 "Ct-t*. S«*D??a^2i^ft«18i: 

0, CdTeigfBO*iJ5^:5U, r ror5(Dggil*530inmX«, 

[0030] iLXm3{Z7f^-rX^lCCd7e(D:i^\i'^^y 
■t/l'fiS;fifflS«3Ci±(C, CdTe^fB2lS:300 A, HgTeSS 
fB22®Sr700 A<r>W-^X'^mz%n^§:U ffiEJticS: 
^T^rtT?. Hgi-x Cdx TeieS*s^«1-S, -©ftStt 
ftl4S)E(Ofigi5360 "CtU. 605>rBlM-f ^>^i:T-, 
#l^(Di5-/ix ffi=0.3 (DHgi-x Cdx Tei^fBJ4^^t•^'d^• 

[0 0 3 1 1 4y!:±ES«©ffi«Sr200 •CWTir-fS 

X\ HgTeifSfa t CdTej^B^a t (OS*&^«jg*S)&^T- 1 

SfctewHiSt'y i: Lxm 2 Id^f J: 5 ic, ±|BS«JOfi 

^ 2 As±Tic^»t 5«3tt ^mam-^ 2 ±1^:5 

itr^'dfi/-t/VfiKftfflS«3±f;:HgTetCdTe 

05ffii:a:ici;iJ; 9Hgi-x cdx TelgSSrtBSttfcSi: tr 

-tSt, PS!roHgi-x Cdx Tei^S*^#?>n. h ^ 
InSrmAL, :ifJ^ K-^-rSi: NS!<DHgi-x Cdx Te^^ 
3^»t>ix. r©^C^3ISI©:^7'f KitRSiSr:!?^©^®) 

NS!©Hgi-x Cdx Te*SS*^ ^iM<feil^©?§!teS:S»tS 
[0032] 

^ 5 C t <C < , HgTefefa tCdTel^ft ©jS«6^«it*5Jgfiit 

titz<om^^iitMgiem^tc<nem&(omx-n 

«S«©®fflT-xffi©gg«)WilV>iefiK©3c3£tfcHgi-x Cd 
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